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Learning objectives

1. List the benefits and harms of using aspirin to 
prevent CVD and cancer. 

2. Summarize the evidence-based 
recommendations for prescribing aspirin in 
primary and secondary prevention of CVD. 

3. Describe available aspirin preparations and 
their clinical application in patients with CVD 
and other co-morbid conditions and harms of 
using aspirin to prevent CVD and cancer. 



Outline

• History of aspirin

• Benefits and harms

• Guidelines
• CVD secondary prevention

• Primary prevention of CVD and CRC

• Future directions



Aspirin

Aspirin, also known as 
acetylsalicylic acid (ASA), 
is a medication used to 
treat pain, fever, or 
inflammation. Specific 
inflammatory conditions 
which aspirin is used to 
treat include Kawasaki 
disease, pericarditis, and 
rheumatic fever. 



History of aspirin

• c3000 – 1500 BC: Willow is used as a medicine by ancient civilisations like the Sumerians 

and Egyptians. The Ebers papyrus, an ancient Egyptian medical text, refers to willow as an 

anti-inflammatory or pain reliever for non-specific aches and pains.

• 400 BC In Greece Hippocrates gives women willow leaf tea to relieve the pain of childbirth.

• 1763 Reverend Edward Stone of Chipping Norton near Oxford gives dried willow bark to 50 

parishioners suffering rheumatic fever.

• 1828 Joseph Buchner, professor of pharmacy at Munich University, Germany, succeeds in 

extracting the active ingredient from willow, producing bitter tasting yellow crystals that he 

names salicin.

• 1897 German chemist Felix Hoffmann, possibly under the direction of colleague Arthur 

Eichengrün, finds that adding an acetyl group to salicylic acid reduces its irritant properties 

and Bayer patents the process.

• 1899 Acetylsalicyclic acid is named Aspirin by Bayer. The letter ‘A’ stands for acetyl, “spir” is 
derived from the plant known as Spiraea ulmaria (meadowsweet), which yields salicin, and 

“in” was a common suffix used for drugs at the time of the first stable synthesis of 
acetylsalicylic acid.



History of aspirin, cont.

• 1971: John Vane, professor of pharmacology at the University of London, publishes 
research describing aspirin’s mechanism of action (dose-dependent inhibition of 
prostaglandin synthesis) (Nature New Biology 1971;231:232). 

• 1974 Data from the first randomized controlled trial of aspirin in the secondary 
prevention of death from heart attack show a reduction in total mortality of 12% at 6 
months and 25% at 12 months but the results are statistically inconclusive (BMJ 
1974;1:436).

• 1982 Sir John Vane, Sune Bergström and Bengt Samuelsson win Nobel prize for 
discovering the role of aspirin in inhibiting prostaglandin production.

• ~1990 Results from the CPS (cancer prevention study)-II, a large US prospective 
cohort study, confirm the cancer benefits of aspirin seen in smaller observational 
studies (NEJM 1991;325:1593 and Cancer Research1993;53:1322).

• 2009: A meta-analysis by the ATT (antithrombotic trialists) collaboration suggests that 
aspirin has substantial overall benefit in secondary prevention but in primary 
prevention, aspirin is of uncertain net value as the reduction in occlusive events needs 
to be weighed against any increase in major bleeds (Lancet 2009;373:1849).



Potential benefits of long-term
aspirin use

• Cardiovascular diseases



Mechanisms of action in 
CVD prevention

Capadanno et al, Circulation 2016



Potential benefits of long-term
aspirin use

• Cardiovascular diseases

• Colorectal cancer



Drew DA, Cao Y and Chan AT, Nat Rev Cancer 2016

Milestones & notable findings on aspirin and 
risk of colorectal neoplasia



Drew DA, Cao Y, and Chan AT, Nat Rev Cancer 2016

Milestones & notable findings on aspirin 
and risk of colorectal neoplasia



Mechanisms for aspirin’s 
chemopreventative effects 

Drew DA, Cao Y and Chan AT, Nat Rev Cancer 2016



Potential benefits of long-term
aspirin use

• Cardiovascular diseases

• Colorectal cancer

• Emerging
• Reduce risk of other cancers, particularly GI tract



Nurses’ Health Study (n=121,700)

Health Professionals Follow-up Study (n=51,539)
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Aspirin reduces risk of GI cancers
NHS 1980-2012 HPFS 1986-2010

Total Cancer

GI Cancer

Cao et al, JAMA Oncology 2016
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Cuzick et al, Annals of Oncology 2015

Aspirin may reduce risk of other cancers:
Review of observational studies and RCTs



Potential benefits of long-term
aspirin use

• Cardiovascular diseases

• Colorectal cancer

• Emerging
• Reduce risk of other cancers, particularly GI tract

• Reduce metastasis after cancer diagnosis



Aspirin use and CRC patient survival
NHS 1980-2008 HPFS 1986-2008

Chan et al, JAMA 2009

HR: 0.71 (95% CI 0.53-0.95) HR 0.79 (95% CI, 0.65-0.97) 



Daily aspirin on risk of cancer metastasis: 
a study of incident cancers during RCT

Rothwell et al, Lancet 2012



ADD Aspirin: RCT of daily 100/300mg among 
11,000 patients with 4 types of early stage cancer 

(Endpoint: disease-free/overall survival) 

Coyle, Contemp Clin Trials, 2016



Summary 1
Potential benefits of long-term aspirin use

• Cardiovascular diseases

• Colorectal cancer

• Emerging
• Reduce risk of other cancers, particularly GI tract

• Reduce metastasis after cancer diagnosis



Harms of aspirin use

• Gastrointestinal bleeding

• Hemorrhagic stroke



Risk of major GI bleeding in CVD 
primary prevention RCTs

Whitlock et al, Annals of Internal Medicine, 2016

Meta-analyses for USPSTF 2016



Risk of hemorrhagic stroke in CVD 
primary prevention RCTs

Whitlock et al, Annals of Internal Medicine, 2016

Meta-analyses for USPSTF 2016



Relative rate ratios for bleeding 
among subpopulations 

Whitlock et al, Annals of Internal Medicine, 2016

Meta-analyses for USPSTF 2016



Summary 2
Harms of aspirin use

• Gastrointestinal bleeding

• Hemorrhagic stroke



Aspirin in CVD secondary prevention

Antithrombotic Trialists’ (ATT) Collaboration, Lancet  2009



Aspirin in CVD secondary prevention
AHA/ACCF 2011

Smith et al, Circulation 2011



Aspirin in CVD secondary prevention
AHA/ACCF 2011, cont.

Smith et al, Circulation 2011



Recommendations for aspirin in CVD primary prevention
USPSTF 2009, 2016 

2009

2016, for the primary prevention of CVD and colorectal cancer (CRC) 



Recommendations for aspirin in CVD primary prevention
AHA/ACC 2002, 2011 

Pearson et al, Circulation 2002

Mosca et al, Circulation 2011

2002

2011, for women (previous versions 2004, 2007)

• Routine use of aspirin in healthy women <65 years of age is not recommended to 

prevent MI (Class III, Level of Evidence B).

• Can be useful in women ≥65 y of age (81 mg daily or 100 mg every other day) if blood 
pressure is controlled and benefit for ischemic stroke and MI prevention is likely to 

outweigh risk of gastrointestinal bleeding and hemorrhagic stroke (Class IIa; Level of 

Evidence B)

• May be reasonable for women <65 y of age for ischemic stroke prevention (Class IIb; 

Level of Evidence B).

• Do not recommend for patients with aspirin intolerance. 

• Low-dose aspirin increases risk for gastrointestinal bleeding and hemorrhagic stroke. 

Do not use in persons at increased risk for these diseases. 

• Benefits of cardiovascular risk reduction outweigh these risks in  most patients at 

higher coronary risk. Doses of 75–160 mg/d are as effective as higher doses. 

Therefore, consider 75–160 mg aspirin per day for persons at higher risk (especially 

those wit10-y risk of CHD of 10%).



Arnett et al, Circulation 2019 

Recommendations for aspirin in CVD primary prevention
AHA/ACC 2019



Diabetes Care, 2016

Vandvik et al, Chest 2016

Piepoli et al, Eur Heart J 2016

Recommendations for aspirin in CVD primary prevention
ADA (2016), ACCP (2012), ESC (2016)

American Diabetes Association, 2016

• Use aspirin 75 to 162 mg/d for individuals with diabetes who are not at 

increased bleeding risk and who have 10-y ASCVD risk>10% (includes most 

men and women ≥50 y with diabetes and with ≥1 other ASCVD risk factors)
• Individualize for adults with diabetes, <50 y, and multiple ASCVD risk factors 

(10-y ASCVD risk 5%-10%)

• Not recommended for adults with diabetes who are at low ASCVD risk (10-y risk 

<5%)

American College of Chest Physicians, 2012
• Suggest aspirin use for adults ≥ 50 y

European Society of Cardiology, 2016
• Not recommended



Recommendations for aspirin in CVD and CRC 
primary prevention

USPSTF 2016 



Methods for decision analyses 
supporting 2016 USPSTF guidelines

Phase 1: 
• Systematic review and meta analyses on the benefits aspirin in 

CVD and CRC primary prevention, and risk of serious bleeding

Phase 2: 
• Microsimulation modeling to assess the net balance of benefits 

and harms from routine aspirin use across clinically relevant age, 

sex, and CVD risk groups



Aspirin of any dose:
Reduces risk of nonfatal MI

Meta-analyses for USPSTF 2016

Guirguis-Blake et al, 

Annals of Internal Medicine 2016

1. Collaborative Group of the Primary Prevention Project

2. Principal results of the Hypertension Optimal Treatment

3. Japanese Primary Prevention of Atherosclerosis With Aspirin for Diabetes

4. Japanese Primary Prevention Project

5. Physicians' Health Study

6. British Male Doctors Trial

7. Prevention of Progression of Arterial Disease and Diabetes

8. Thrombosis Prevention Trial

9. Aspirin for Asymptomatic Atherosclerosis

10. Women's Health Study



Low-dose aspirin: 
Similar benefits for nonfatal MI

Meta-analyses for USPSTF 2016

Guirguis-Blake et al, Annals of Internal Medicine 2016



Guirguis-Blake et al, Annals of Internal Medicine 2016

Aspirin of any dose:
No benefits for nonfatal stroke

Meta-analyses for USPSTF 2016



Low-dose aspirin: 
Some benefits for nonfatal stroke

Meta-analyses for USPSTF 2016

Guirguis-Blake et al, Annals of Internal Medicine 2016



Aspirin of any dose: 
No benefits for CVD mortality

Meta-analyses for USPSTF 2016

Guirguis-Blake et al, Annals of Internal Medicine 2016



Low-dose aspirin: 
No benefits for CVD mortality

Meta-analyses for USPSTF 2016

Guirguis-Blake et al, Annals of Internal Medicine 2016



Duration and formulation
Meta-analyses for USPSTF 2016

• Duration: Overall, available data (9 RCTs) suggest 
that any CVD benefit from aspirin begins within the first 
1 to 5 years.

• no clear upper time limit to benefit because of inconsistent 
results and relatively short trial durations. 

• Formulation: No conclusions can be made about 
treatment formulation, which reflects the heterogeneity 
of trial design and sparse reporting of tablet formation 
in some trials.



Aspirin reduces risk of CRC after 10 y
Meta-analyses for USPSTF 2016

10-19 y

0-12 y

Chubak et al, Annals of Internal Medicine 2016



Phase 1: Parameters associated with  
benefit and harm of aspirin use

Meta-analyses for USPSTF 2016



Dehmer et al, Annals of Internal Medicine 2016

Phase 2: Decision analyses to assess the net balance 
of benefits and harms from routine aspirin use across 

clinically relevant age, sex, and CVD risk groups



Net life-years and QALYs of lifetime, 20-y, 
and 10-y aspirin use, USPSTF 2016

Dehmer et al, Annals of Internal Medicine 2016



Lifetime events in 10,000 adults, USPSTF 2016



2016 USPSTF guideline on aspirin use for 
primary prevention of CVD and CRC 



Aspirin in CVD primary prevention
ACC/AHA 2019



Aspirin in CVD primary prevention
ACC/AHA 2019



Aspirin in CVD primary prevention
ACC/AHA 2019



Rationale for lower COR (Class IIb) and 
removal of specific PCE threshold 

for aged 40-70, ACC/AHA 2019

• The relative benefits of aspirin, specifically in 
preventing nonfatal MI and perhaps stroke
(with a trend to lower mortality) have been less 
evident in more recent trials (S4.6-9, S4.6-16, 
S4.6-17, S4.6-20). 



ASPREE, no difference in CVD incidence
among aged 65+

(AUS/US, 2010-, aged 70+, N=19,114, 4.7 years, daily 100mg)

McNeil JJ et al, N Engl J Med. 2018

Prespecified secondary 
end point of 
cardiovascular disease:
a composite of fatal coronary 

heart disease, nonfatal MI, 

fatal or nonfatal stroke, or 

hospitalization for heart

failure. 



ASPREE, no difference in  major adverse 
cardiovascular events among aged 65+

(AUS/US, 2010-, aged 70+, N=19,114, 4.7 years, daily 100mg)

McNeil JJ et al, N Engl J Med. 2018

Nonprespecified end point of major adverse cardiovascular 
events: a composite of fatal coronary heart disease, nonfatal MI, or 

fatal or nonfatal ischemic stroke.



ASCEND, lower incidence of first serious 
vascular events among diabetes

(UK, 2010-, aged 40+, N=15,480, 7.4 years, daily 100mg)

Bowman L et al, N Engl J Med. 2018

First serious
vascular event:
nonfatal MI, nonfatal

stroke (excluding 

confirmed intracranial 

hemorrhage)

or transient ischemic 

attack, or death from

any vascular cause 

(excluding confirmed 

intracranial

hemorrhage)



ASCEND,  no difference on nonfatal MI 
among diabetes

(UK, 2010-, aged 40+, N=15,480, 7.4 years, daily 100mg)

Bowman L et al, N Engl J Med. 2018



Gaziano JM et al, Lancet. 2018

ARRIVE, aspirin among individuals with 
moderate predicted risk of CVD 

(7 countries, 2007-, aged 55+[M]/60+ [F], N=12,546, 5 years, daily 100mg)



Gaziano JM et al, Lancet. 2018

ARRIVE, no CVD benefits among individuals 
with “moderate” predicted risk of CVD 

(10-year actual risk <10%)
(7 countries, 2007-, aged 55+[M]/60+ [F], N=12,546, 5 years, daily 100mg)



Rationale for lower COR (Class IIb) and 
removal of specific PCE threshold for 

aged 40-70, ACC/AHA 2019

• The relative benefits of aspirin, specifically in 
preventing nonfatal MI and perhaps stroke (with a 
trend to lower mortality) have been less evident in 
more recent trials.   

• The need to consider the totality of available 
evidence for ASCVD

• Strong family history of premature MI

• Inability to achieve lipid or BP or glucose targets

• Significant elevation in coronary artery calcium score

• Tailored decisions based upon patient and clinical 
preferences



Summary 3
Recent guidelines on aspirin in primary 

prevention of CVD (and CRC)

• USPSTF 2016
• Age 50-69 with >10% 10-y CVD risk based on PCE
• Based on net benefits estimated through systematic review & 

meta-analyses, and decision modeling 
• The first time that primary prevention for CRC was endorsed
• Stratified by age, sex, 10-y CVD risk
• Estimates for older ages were unreliable and based largely on 

a trial of alternate-day rather than daily aspirin
• Not stratified by baseline CRC risk

• AHA/ACC 2019
• Age 40-70 with higher risk of ASCVD
• Removed PCE risk threshold
• Qualitative evaluation that incorporated recent findings from 3 

RCTs (ASPREE, ASCEND, ARRIVE) including 1 RCT among 
the elderly



The most recent meta-
analyses published in JAMA

Zheng et al, JAMA  2019



Future directions

• Precision prevention
• Sex

Mora S et al, JAMA Internal Medicine 2016



Future directions

• Precision prevention
• Sex

• Risk assessment
• Improved ASCVD risk assessment



ASCVD risk calculators 

Lloyd-Jones

Lloyd-Jones et al, JACC, 2018



Future directions

• Precision prevention

– Sex

– Risk assessment

• Improved ASCVD risk assessment

• Baseline CRC risk assessment



NCI CRC risk assessment tool for men aged ≥50

Freedman et al, JCO 2009



NCI CRC risk assessment tool for women aged ≥50

Freedman et al, JCO 2009



Future directions

• Precision prevention

– Sex

– Risk assessment

• Improved ASCVD risk assessment

• Baseline CRC risk assessment

• Risk assessment for serious bleeding

– Dosing by weight



Rothwell PM et al, Lancet. 2018

Emerging new findings: Weight and dosing 



Future directions

• Precision prevention
• Sex
• Risk assessment

• Improved ASCVD risk assessment

• Baseline CRC risk assessment

• Risk assessment for serious bleeding

• Dosing by weight
• Prediction of response

• Shared decision making

• Integrated approaches for both CVD and CRC 
prevention



Conclusions

• AHA/ACC 2019

– “Aspirin should be used infrequently in the routine 
primary prevention of ASCVD because of lack of net 
benefit” 

• Promise in aspirin for CVD and CRC primary 
prevention, and potential in reducing metastasis 
among cancer patients

• Need for more precise risk prediction tools and 
precision based primary prevention guidelines

• Need for shared decision making that take into 
account patient preferences



Thank you!



Interactions

• Other medications and herbal supplements also may increase your risk of bleeding. 
Medications that can interact with aspirin include:

• Heparin

• Ibuprofen (Advil, Motrin IB, others), when taken regularly

• Corticosteroids

• Clopidogrel (Plavix)

• Some antidepressants (clomipramine, paroxetine, others)

• Taking some dietary supplements can also increase your bleeding risk. These include:

• Bilberry

• Capsaicin

• Cat's claw

• Danshen

• Evening primrose oil

• Ginkgo

• Kava

• Ma-Huang

• Omega-3 fatty acids (fish oil)


